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(57) ABSTRACT 

A connector housing includes a housing assembly and a tray 
assembly. The tray assembly being slidably mounted relative 
to the housing assembly and having a first position within 
the housing assembly So that the tray assembly is fully 
inserted within the housing assembly in a Stored position. 
The tray assembly also has a first position beyond an interior 
of the housing assembly. In the first position, a first portion 
of a tray of the tray assembly is rotatable relative to a Second 
portion of the tray at a hingeable Section of the tray, thereby 
allowing easier access to components, connections, and/or 
cables on the tray. In another embodiment, the tray assembly 
is slidable into a rearward position beyond the interior of the 
housing assembly. 

33 Claims, 10 Drawing Sheets 
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CONNECTOR HOUSING HAVING A 
SLIDING TRAY WITH A HINGEABLE 

PORTION 

RELATED APPLICATIONS 

The present application is a Continuation-In-Part (CIP) of 
U.S. Ser. No. 10/724,510 filed on Nov. 26, 2003, the 
disclosure of which is incorporated herein in its entirety by 
reference. 

FIELD OF THE INVENTION 

The present invention relates generally to a connector 
housing for organizing, routing, and Storing optical connec 
tions Such as Splices and/or connectors between optical 
waveguides. More specifically, the invention may include 
among other features a connector housing having a tray that 
is slidable with a first portion of the tray that hinges with 
respect to a Second portion of the tray. Additionally, the tray 
is also capable of Sliding into both a forward and a rearward 
position with respect to the housing assembly, thereby 
allowing the craftsman easy access to optical components 
and hardware attached to the tray from both the front and 
C. 

BACKGROUND OF THE INVENTION 

In telecommunication infrastructure installations, equip 
ment for Switching, cross-connecting and inter-connecting a 
variety of devices are used. Many of these devices are 
installed in telecommunication equipment racks, thereby 
permitting organized, high-density installations in a limited 
Space. For instance, connector housings are installed in 
telecommunication equipment racks to allow the craftsman 
access to multiple connections at a single point. Connector 
housings allow the craftsman to perform necessary mainte 
nance and/or reconfigure the communication network as 
necessary. It is desirable to have a high density of connec 
tions in a given Space while Still allowing the craftsman easy 
access, organization, and handling of connections and cables 
leading to and within the connector housing. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a front perspective view of a connector housing 
according to one embodiment of the present invention. 

FIG. 2 is a front partially exploded, partially perspective 
view of the connector housing of FIG. 1. 

FIG. 3 is a rear partially exploded, partially perspective 
View of a connector housing of another embodiment of the 
present invention. 

FIG. 4 is a front perspective view of the connector 
housing of FIG. 1 shown with the front and the rear panels 
of the housing rotated into the open positions with the tray 
assembly in a Stored position. 

FIG. 5 is a front perspective view of the connector 
housing of FIG. 1 with the tray assembly slid into a first 
forward position. 

FIG. 6 is a front perspective view of the connector 
housing of FIG. 1 with the tray assembly slid into a second 
forward position along with a portion of the tray hinged 
downward. 

FIG. 7 is a front perspective view of the connector 
housing with the front and top panels of the housing assem 
bly removed and the tray assembly slid into a rearward 
position. 
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FIG. 8 is an assembled rear perspective view of the 

embodiment of FIG. 3 with the tray slid into a rearward 
position. 

FIG. 9 is a front perspective view of the connector 
housing of FIG. 1 with the tray assembly including a 
plurality of connectorS mounted thereto Slid into a Second 
forward position along with a portion of the tray hinged 
downward. 

FIG. 10 is a front perspective view of the connector 
housing having the front and top panels of the housing 
assembly removed and depicting a cable assembly entering 
the connector housing. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Illustrated in FIGS. 1 and 2 is an exemplary connector 
housing 10 according to the present invention. Connector 
housing 10 is typically mounted to a distribution frame (not 
shown) and used for organizing, routing, and storing optical 
connections and cables of a communication network. FIG.2 
shows connector housing 10 with a cable entry bracket 
assembly 100 and a furcation plug 102 of a cable assembly 
(not shown). Connector housing 10 includes a housing 
assembly 12 and a tray assembly 30 being slidably mounted 
to housing assembly 12 So that the craftsman can access 
optical components, cables, and/or hardware attached to 
and/or disposed on tray assembly 30. As depicted and best 
shown in FIG. 2, housing assembly 12 includes a bottom 
panel 14 having integrally formed Sides 14a,14b, a front 
panel 16, a rear panel 18, a top panel 20, a pair of tray Slides 
22, and a pair of rack mounts 24. The panels and sides of 
housing assembly generally define an interior Space of 
connector housing 10. Tray assembly 30 includes a tray 32 
having a plurality of tray lockS 34a,34b, a plurality of Slack 
cable Storage devices 36, a plurality of adapter panels 38, 
and at least one cable routing guide 39. In addition to sliding, 
a first portion 32a of tray 32 also hinges relative to a Second 
portion 32b of tray 32 as best shown in FIG. 6, thereby 
allowing improved access for the craftsman. Of course, 
other configurations of the tray assembly and/or connector 
housing are possible. 
As best shown in FIGS. 2 and 3, cable entry bracket 

assembly 100 includes a cable entry bracket 101, at least one 
furcation plug 102 that forms a portion of a cable assembly 
(not shown), at least mounting rail 104, and at least one 
mounting hardware 106. Generally Speaking, furcation plug 
102 is a portion of the cable assembly and may form the 
transition point where a larger cable is furcated into a 
plurality of units having fewer optical waveguides than the 
entirety of the larger cable. Furcation plug 102 has a grooved 
portion 102a that generally runs along a portion of a 
longitudinal length of furcation plug 102. Grooved portion 
102a cooperates with a mounting rail 104 that is sized for 
allowing grooved portion 102a to slide Snuggly thereon. 
Mounting rail 104 also includes a tab portion 104a having a 
pair of apertures (not numbered) for Securing the same to 
cable entry bracket 101. Thus, furcation plug 102 of the 
cable assembly is quickly and easily mounted and/or 
removed from mounting rail 104 by the craftsman without 
tools. Mounting rail 104 is attached to cable entry bracket 
101 using suitable mounting hardware 106. For instance, 
mounting hardware 106 is a pair of threaded Studs and nuts, 
however, other Suitable mounting hardware is possible Such 
as bolts and nuts. In this case, the Studs are inserted through 
apertures in cable entry bracket 101 having a predetermined 
spacing that matches the Spacing of the apertures in tab 104a 
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as shown and Secured on each end with nuts. Additionally, 
cable entry bracket 101 can be configured for mounting 
more than one furcation plug 102. Other configuration are 
also possible for instance it is possible to eliminate mounting 
rail 104 by forming a cable entry bracket having a integrated 
rail thereon. 

FIG. 3 depicts tray assembly 30' that replaces the slack 
cable storage devices 36 of FIG. 2 with a bracket assembly 
42 for securing splice trays (not shown) to tray assembly 30'. 
In this configuration it is possible to route optical fiber cables 
into the connector housing for fusion Splicing and Storage of 
the Splices within the Splice trayS. Furthermore, connector 
housing 10 is adaptable in other ways. As depicted in FIG. 
2, the projection of connector housing 10 from the distri 
bution frame can be varied by moving rack mounts 24 into 
different mounting positions along Sides 14a, 14b using the 
plurality of threaded bores (not numbered) thereon. 

The present invention is also advantageous because the 
craftsman can slide tray assembly 30 into a plurality of 
lockable positions for accessing hardware, cables and/or 
components thereon. As best shown by FIGS. 4–7, tray 
assembly 30 has four different positions relative to housing 
assembly 12. More specifically, tray assembly 30 has a 
Storage position as shown in FIG. 4 where the tray assembly 
30 is disposed within connector housing 12, a first forward 
lockable position shown in FIG. 5, a second forward lock 
able position shown in FIG. 6, and a rearward lockable 
position shown in FIG. 7. 

FIG. 4 depicts connector housing 10 with both front panel 
16 and rear panel 18 hinged downward into their respective 
open positions. Specifically, a pair of respective latches 
16a, 18a on front and rear panels 16, 18 are moved to an open 
position So that panels may be hinged into the open position. 
In this case, latches 16a, 18a are quick release latches, 
however, any other Suitable means Such quarter-turn locks, 
Screws, or slide latches are possible. Latches 16a engage 
respective tabs 20a of top panel 20 and latches 18a engage 
respective tabs 14c disposed at the rear of respective sides 
14a, 14b as shown in FIG. 3. Additionally, front panel 16 
may include an aperture having an insert 16b that is remov 
able So that an optional locking mechanism (not shown) may 
be attached, thereby restricting access of connector housing 
10 to authorized personnel. Likewise, rear panel 18 may also 
have an aperture with an insert (not visible) for receiving a 
locking mechanism. With the front panel 16 open, tray 
assembly can be viewed in the Stored position within hous 
ing assembly 12. 

From the stored position in FIG. 4, tray assembly 30 and 
is free to slide towards a first position forward of front panel 
16 so that the front of adapter panels 38 on tray assembly 32 
are accessible as shown in FIG. 5. However, tray assembly 
30 is prevented from moving further forward by tray lock 
34a, which engages a first stop 14d (FIG. 7) on bottom panel 
14. Tray assembly 30 stops so that adapter panels 38, which 
hold a plurality of adapters (not shown) used for mating 
optical connectors for making the desired connections 
between optical fibers, is about flush with the front of 
housing assembly 12. Adapter panels 38 are Secured in 
position and easily removed from tray 32 using a pair of 
fastenerS 38a Such as push pin fasteners, but other Suitable 
fasteners are possible. The front of tray 32 may also include 
a decal 32d So that the craftsman can record the intercon 
nection of links in the communication network. The front of 
tray 32 may also have one or more cable routing guides 39 
for organizing and routing cables into the front of connector 
housing 10 and to adapters (not shown) attached to adapter 
panels 38. From the first forward position of FIG. 5, it is 
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4 
possible to move tray assembly 30 to the second position 
forward of front panel 16 so that the rear side of adapter 
panels 38 mounted on tray assembly 32 are also accessible 
as shown in FIG. 6. In order to move tray assembly 30 to the 
Second forward position, tray lock 34a must be released over 
the first stop while moving tray assembly 30 forward at the 
same time. Tray assembly 30 can continue to move forward 
until it reaches the Second forward position at which point it 
is prevented from moving further forward by tray lock 34b, 
which engages a second stop (not visible) on bottom panel 
14. 
As depicted in FIG. 6, tray 32 also includes another 

advantageous feature. Specifically, besides being slidable in 
both the forward and rearward directions, first portion 32a of 
tray 32 is rotatable relative to second portion 32b of tray 32 
when tray assembly 30 is in the second forward position. In 
other words, tray 32 has a hingeable portion 32c between 
first and second portions 32a,32b. Since first portion 32a of 
tray 32 can be rotated, the craftsman can more easily access 
the connectors inserted to the portion of the adapters located 
on the backside of adapter panels 38a without removing the 
adapter panel 38a. Moreover, if connector housing 10 is 
mounted relatively high on the distribution rack, it is easier 
for the craftsman to reach into connector housing 10 Since 
first portion 32a of tray 32 can be rotated out of the way. As 
depicted, first portion 32a is free to rotate driven by gravity 
as tray 32 is pulled forward. As tray 32 is pushed into 
housing assembly 12 first portion 32a is pushed upward by 
bottom panel 14. However, in other embodiments tray 32 
can include a mechanism for locking first portion 32a in 
position so that it would not be free to rotate until it was 
unlocked. 

Additionally, from the second forward position, if the 
Second tray lock 34b is released over the Second Stop and 
moved forward it is possible to remove it from housing 
assembly 12. From the Second forward position, tray assem 
bly 30 is movable to the stored position of FIG. 4 by having 
the craftsman merely push tray assembly 30 backwards into 
housing assembly 12 until tray lock 34a contacts the Storage 
Stop (not visible) on disposed on bottom panel 14 indicating 
that tray assembly 30 is in the Storage position. 
As shown in FIG. 7, connector housing 10 of the present 

invention is advantageous because tray assembly 30 can 
move in a rearward direction beyond rear panel 18, thereby 
allowing the craftsman easy access to tray assembly 30 and 
components thereon from the rear of connector housing 10. 
Specifically, FIG. 7 shows a perspective view of connector 
housing 10 having front panel 16 and top panel 20 removed 
for clarity. Moreover, top panel 20 is quickly and easily 
removed from housing assembly 12, even when installed in 
a rack, by disengaging a plurality of fastenerS 20c Such as 
push pin fasteners that are disposed on tabs 20b of top panel 
20 that engage apertures 14e on sides 14a,14b. Thereafter, 
top panel 20 is free to slide forward through guides (not 
numbered) on sides 14a, 14b until top panel 20 is removed. 
Likewise, front panel 16 and rear panel 18 are easily 
removed from connector housing 12 by Simply open the 
panels and sliding the same off the hinges mounted to the 
bottom panel 14. 
From the stored position in FIG. 4, tray assembly 30 and 

is slidable towards a rearward position forward of rear panel 
18 by releasing tray lock 34b over a third stop (not num 
bered) on bottom panel 14 while moving tray assembly 30 
rearward at the same time. Tray assembly 30 can continue 
moving rearward until tray lock 34a engages a fourth Stop 
14f (FIG. 2) on bottom panel 14. Additionally, from this 
rearward position, if first tray lock 34a is released over the 
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fourth Stop and moved rearward it is possible to remove tray 
assembly 30 from housing assembly 12. FIG. 8 depicts a 
perspective view showing tray assembly 30' of FIG. 3 in a 
rearward position beyond rear panel 18. Thus, in this case, 
the craftsman has access to splice trays (not shown) Secured 
by bracket 42 from the rear of connector housing 10. FIGS. 
10 and 11 depict a strain relief bracket assembly 100 of the 
present invention having a different configuration. FIG. 10 
shows two strain relief bracket assemblies 100 attached to 
opposite sides of connector housing 10. 

FIG. 9 depicts connector housing 10 with adapter panels 
38 having a plurality of adapters 38b gang mounted thereto 
with tray 32 slid into the second forward position along with 
first portion 32a hinged downward. Adapters 38b are used 
for connecting and making optical connections between 
cableS/optical waveguides at the front of the connector 
housing and the cableS/optical waveguides at the rear of the 
rear of the connector housing. AS depicted, a plurality of 
cables assemblies 60 are respectively connected at the front 
of respective adapters 38b. Likewise, cable assemblies 62 
(only a portion of which are visible in FIG. 9) are connected 
at the rear of respective adapters 38b for optical communi 
cation with respective cable assemblies 60. FIG. 10 depicts 
the routing and Slack Storage of a cable assembly 62 Secured 
by cable entry bracket assembly 100 and entering the 
connector housing. AS shown, the Slack of cable assembly 
62 is wrapped about the plurality of slack cable Storage 
devices 36. Additionally, tray includes tabs 32e that may be 
used for Securing the cable assembly thereto using, for 
example, cable ties. 
Many modifications and other embodiments of the present 

invention, within the scope of the appended claims, will 
become apparent to a skilled artisan. For example, the 
connector housing can have other configurations Such as a 
larger height, thereby occupying more rack Space. Addition 
ally, the hingeable portion of the tray can be arranged to 
hinge when the tray assembly is in the rearward position or 
both the front and rear positions. Moreover, the tray assem 
bly can have more or fewer lockable positions. Therefore, it 
is to be understood that the invention is not to be limited to 
the Specific embodiments disclosed and that modifications 
and other embodiments may be made within the scope of the 
appended claims. Although specific terms are employed 
herein, they are used in a generic and descriptive Sense only 
and not for purposes of limitation. The invention has been 
described with reference to an optical connector housing, 
but the inventive concepts of the present invention are 
applicable to other Suitable communication networks as 
well. 

That which is claimed: 
1. A connector housing comprising: 
a housing assembly having a front panel, a rear panel, and 

a bottom panel; and 
a tray assembly, the tray assembly having a tray being 

slidably mounted relative to the housing assembly, the 
tray assembly having at least a first position within the 
housing assembly So that the tray assembly is fully 
inserted within the housing assembly and a Second 
position where a portion of the tray assembly is 
extended from an interior of the housing assembly, 
wherein a first portion of the tray is hingably attached 
to a Second portion of the tray So that the first portion 
of the tray is rotatable relative to the second portion of 
the tray when the tray is in the Second position and the 
tray assembly is slidable in the rearward direction past 
the rear panel after the rear panel is rotated into the 
open position. 
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2. The connector housing of claim 1, the tray assembly 

having four positions where the tray assembly is capable of 
being locked into place in at least one direction. 

3. The connector housing of claim 2, one of the four 
positions of the tray assembly being a rearward position, 
wherein a portion of the tray assembly extends beyond the 
rear panel. 

4. The connector housing of claim 1, the tray assembly 
having more than two positions, wherein the positions of the 
tray assembly are locked into place in at least one direction. 

5. The connector housing of claim 1, the tray assembly 
having at least one cable routing guide attached thereto for 
routing cables into the connector housing. 

6. The connector housing of claim 1, the housing further 
comprising a top panel, wherein the top panel is removably 
attached to the housing assembly. 

7. The connector housing of claim 1, further comprising 
a cable entry bracket attached to the housing assembly. 

8. The connector housing of claim 7, further comprising 
a furcation plug of a cable assembly being attached to a 
mounting rail that is Secured to the cable entry bracket. 

9. The connector housing of claim 7, further comprising 
a furcation plug of a cable assembly being attached to a 
mounting rail that is an integrally formed portion of the 
cable entry bracket. 

10. The connector housing of claim 1, the tray assembly 
having at least one slack cable Storage device attached 
thereto for maintaining a predetermined minimum bend 
radius of a cable. 

11. The connector housing of claim 1, the tray assembly 
having at least one bracket assembly for Securing at least one 
Splice tray. 

12. The connector housing of claim 1, further comprising 
an adjustable rack-mount bracket. 

13. A connector housing comprising: 
a housing assembly having a front panel, a rear panel, and 

a bottom panel; and 
a tray assembly, the tray assembly being Slidably mounted 

relative to the housing assembly, the tray assembly 
having a first position So that the tray assembly is fully 
inserted within the housing assembly, the tray assembly 
having a Second Slidable position that extends from an 
interior of the housing assembly beyond the front 
panel, and the tray assembly having a third slidable 
position that extends from the interior of the housing 
assembly in the rearward direction past the rear panel. 

14. The connector housing of claim 13, the tray assembly 
having a tray with a first portion of the tray that is hingably 
attached to a Second portion of the tray So that the first 
portion of the tray is rotatable relative to the Second portion 
of the tray. 

15. The connector housing of claim 13, the tray assembly 
being lockable in at least the Second and third positions in at 
least one direction. 

16. The connector housing of claim 13, the tray assembly 
having at least one slack cable Storage device attached 
thereto for maintaining a predetermined minimum bend 
radius of a cable. 

17. The connector housing of claim 13, the tray assembly 
having at least one bracket assembly for Securing at least one 
Splice tray. 

18. The connector housing of claim 13, the tray assembly 
having at least one cable routing guide attached thereto for 
routing cables into the connector housing. 

19. The connector housing of claim 13, the housing 
assembly further comprising a top panel, wherein the top 
panel is removably attached to the housing assembly. 
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20. The connector housing of claim 13, further compris 
ing a cable entry bracket attached to the housing assembly. 

21. The connector housing of claim 20, further compris 
ing a furcation plug of a cable assembly being attached to a 
mounting rail that that is Secured to the cable entry bracket. 

22. The connector housing of claim 20, further compris 
ing a furcation plug of a cable assembly being attached to a 
mounting rail that is an integrally formed portion of the 
cable entry bracket. 

23. The connector housing of claim 13, further compris 
ing an adjustable rack-mount bracket. 

24. A connector housing comprising: 
a housing assembly having a rotatable front panel, a 

rotatable rear panel, a bottom panel having opposite 
Sides, and a removable top panel, and 

a tray assembly, the tray assembly being Slidably mounted 
relative to the housing assembly, the tray assembly 
having at least a first position within the housing 
assembly so that the tray assembly is fully inserted 
within the housing assembly, and the tray assembly 
having a Second position with a portion of the tray 
assembly extending beyond an interior of the housing 
assembly, wherein the tray assembly has a tray with a 
first portion of the tray being hingably attached to a 
second portion of the tray so that the first portion of the 
tray is rotatable relative to the Second portion of the tray 
when the tray is placed in the Second position. 

25. The connector housing of claim 24, the tray assembly 
being slidable in the rearward direction past the rear panel 
after the rear panel is rotated into the open position. 
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26. The connector housing of claim 24, the tray assembly 

having four positions where the tray assembly is capable of 
being locked into place in one direction. 

27. The connector housing of claim 24, the tray assembly 
having at least one slack cable Storage device attached 
thereto for maintaining a predetermined minimum bend 
radius of a cable. 

28. The connector housing of claim 24, the tray assembly 
having at least one bracket assembly for Securing at least one 
Splice tray. 

29. The connector housing of claim 24, the tray assembly 
having at least one cable routing guide attached thereto for 
routing cables into the connector housing. 

30. The connector housing of claim 24, further compris 
ing a cable entry bracket attached to the housing assembly. 

31. The connector housing of claim 30, further compris 
ing a furcation plug of a cable assembly being attached to a 
mounting rail that is Secured to the cable entry bracket. 

32. The connector housing of claim 30, further compris 
ing a furcation plug of a cable assembly being attached to a 
mounting rail that is an integrally formed portion of the 
cable entry bracket. 

33. The connector housing of claim 24, further compris 
ing an adjustable rack-mount bracket. 


